Serine cluster phosphorylation liberates the C-terminal helix of IFN regulatory factor 7 to bind histone acetyltransferase p300.
IFN regulatory factor 7 (IRF7) is a major regulator of type I (αβ) IFN secretion. A growing body of evidence shows that IRF7 is involved in a wide variety of pathologic conditions in addition to infections; however, the detailed mechanism of IRF7 transactivation remains elusive. Our current knowledge of IRF7 transactivation is based on studies of IRF3, another major regulator of IFN-β secretion. IRF3 and IRF7 are closely related homologs with high sequence similarity in their C-terminal regions, and both proteins are activated by phosphorylation of a specific serine cluster (SC). Nevertheless, the functional domains of the two proteins are arranged in an inverted manner. We generated a model structure of the IRF7 C-terminal region using homology modeling and used it to guide subsequent functional domain studies. The model structure led to the identification of a tripod-helix structure containing the SC. Based on the model and experimental data, we hypothesized that phosphorylation-mediated IRF7 transactivation is controlled by a tripod-helix structure. Inducible IκB kinase binds a tripod-helix structure. Serial phosphorylation of the SC by the kinase liberates C-terminal helix from an inhibitory hydrophobic pocket. A histone acetyltransferase P300 binds the liberated helix. The difference in the P300 binding sites explains why the domain arrangement of IRF7 is inverted relative to that of IRF3.